SUMMARY A controlled, randomised trial comparing the results of oral rehydration therapy with those of intravenous fluid treatment in 470 children with severe gastroenteritis was undertaken. The oral rehydration therapy was divided into two phases-a rehydration phase that used high sodium isotonic fluid at 40 ml/kg per hour and a maintenance phase using low sodium isotonic fluid (sodium 40, potassium 30, bicarbonate 25, chloride 45, and dextrose 130 mmolI1). The results indicate that oral rehydration treatment, used according to this protocol, is successful in treating severe diarrhoea and dehydration, and has considerable advantages over intravenous fluid therapy in reducing complications associated with the treatment of hypernatraemia, in promoting rapid correction of hypokalaemia and acidosis, in decreasing the duration of diarrhoea, and in promoting a greater weight gain at hospital discharge.
Oral rehydration therapy has been widely used for some years in treating dehydrated patients. 1-3 A study in 1980 showed that oral treatment could be used successfully in severe dehydration and shock. 4 We compared the results of oral rehydration therapy, according to the protocol used in the study mentioned above,4 with intravenous fluid treatment in 470 patients suffering severe forms of diarrhoea, vomiting, and dehydration.
Materials and methods
Patients. The study population consisted of 470 children aged 1 to 18 months, admitted to this hospital between April and September 1981 for severe dehydration, diarrhoea, or vomiting, regardless of their previous treatment and state of nutrition. All were initially examined by the hospital house officers (independently of the investigators) and the decision to admit them was based on their clinical assessment that severe dehydration, watery diarrhoea (greater than 10 ml/kg per hour), and vomiting (more than six times per 24 hours) were present (in accordance with the criteria suggested by the World Health Organisation).3 If two or more signs in the 'severe dehydration' category (Table 1) were present, the patient was considered to have severe dehydration. A similar guide was used for moderate dehydration. Patients Patients in the control group were treated9 for shock (or to prevent its occurrence) with lactated Ringer solution: 20 to 30 mi/kg body weight was administered as rapidly as possible or within one hour in less severely ill patients. If clinical signs of shock persisted a second infusion of 20 to 30 ml/kg was given to restore circulation. Two thirds of the approximate losses of sodium and water were calculated and replaced during the first 24 hours of treatment, and the remaining one third during the second day. In addition to replacing losses, total fluid and electrolytes given during the first 24 hours and on subsequent days of treatment included replacement for both continuing normal losses and any abnormal losses from diarrhoea. In hyponatraemic dehydration, extra amounts of sodium needed to replace the additional losses were given over several days. In hypernatraemic dehydration, the amounts of normal maintenance fluid and sodium were reduced by 30% until hypernatraemia was corrected.
In general, the solutions used for this purpose contained: 25 to 60 mmol/l sodium, 15 to 35 mmol/l potassium, 0 to 35 mmol/l bicarbonate, and 20 to group.bmj.com on June 22, 2017 -Published by http://adc.bmj.com/ Downloaded from 60 mmol/l chloride in 5% dextrose in water. When the frequency and volume of stools had subsided, oral feeding of half strength milk was begun. As soon as this was tolerated without exacerbation of diarrhoea, the caloric intake (volume and strength of milk) was increased gradually until the usual dietary intake was achieved. This was accomplished within a mean (SD) time of 3 (2) days.
Results
At the time of hospital admission there were no significant differences in clinical characteristics between the study and control groups. An aetiologic agent was identified in 77 children (33%) in the oral rehydration group and 62 (26%) control patients (Table 3) .
A comparison of intake, output, percentage of weight gain, and duration of diarrhoea was made for the two treatment groups (Table 4 ). In general, children treated with oral rehydration solution took in significantly more sodium, potassium, bicarbonate, chloride, fluid, and milk than the control children on intravenous rehydration treatment. glucose and calcium concentrations were normal at this time; serum electrolyte values in both groups were sodium greater than 155, bicarbonate less than 9, chloride greater than 134, and potassium 3*4 to 4-6 mmol/l. These children were treated with diazepam and phenobarbitone, and recovered without sequelae.
Periorbital oedema developed after rehydration in eight children, four from each group. Their serum protein ranged from 4-7 to 6-1 g/dl. The periorbital oedema resolved within three to eight hours after stopping rehydration solutions.
Phlebitis developed at the injection site in five control group patients, and required antibiotic treatment.
Abdominal distention developed in four patients receiving oral rehydration but resolved after the rate of administration of electrolyte A solution was reduced.
Eight hypokalaemic patients in the control group developed paralytic ileus one to three days after admission to hospital. They recovered after being given more potassium in their intravenous fluids.
A total of 46 (19%) children in the study group and 71 (30%) in the control group vomited one to three times during the first six hours of rehydration (P<0.001). (Table  3 ). In addition, severe diarrhoea which was present in 72% did not prevent successful oral treatment. The protocol was also safe and effective in the correction of a wide variety of electrolyte abnormalities present on hospital admission (Table 5 ).
The study indicates that the frequency of vomiting during the first six hours in the orally treated group was lower than in controls (P<0-001); that the duration of diarrhoea was less in the study group; and that in the same group the weight gain at hospital discharge was greater (P<0-001).
Twenty four hours after admission, the serum potassium concentration in hypokalaemic patients was returning to normal in the study group but was unchanged in controls. This was because potassium intake per kg was 2-5 times greater in the study than the control group during this period. Similarly, hyperchloraemic metabolic acidosis was corrected more rapidly (P<0.001) in study group patients as their intake of bicarbonate was 3-4 times that of controls in the first 24 hours and 2-8 times during the entire period of treatment (Table 4 ).
Conclusion
We conclude that oral rehydration therapy according to this protocol is successful in treating severe diarrhoea, vomiting, and dehydration, and is superior to intravenous therapy in reducing the complications associated with the treatment of hypernatraemia, in decreasing the duration of diarrhoea, in promoting rapid correction of electrolyte abnormalities, and in allowing a greater weight gain at hospital discharge. 
